Early and reliable diagnosis is obtained by cultural methods. Pyelographic evidence of renal destruction is necessary as a rule to supplement the positive laboratory findings before resorting to nephrectomy.
THESE observations are founded on 46 cases which have been under my care during the last four years. No attempt will be made to discuss all the aspects of genito-urinary tuberculosis, but I will confine my remarks to the problems that these cases presented and their interpretation in the light of current urological teaching. Nearly all the cases were sent from sanatoria where they were undergoing treatment either for tuberculosis of the urinary tract or tuberculosis of the lungs and joints. There were 28 cases of renal tuberculosis, 10 of genital tuberculosis, and 8 with tuberculous bacilluria. Table I bears out the well-known fact that renal tuberculosis is most common during the second, third, and fourth decades. In a recent series of 1,571 cases collected by Ekehorn there were 1,225 between the ages of 21 and 50. Table II shows the incidence of tuberculosis in other parts of the body and illustrates the generalized nature of the tuberculous infection. Table III gives the classification of patients with renal tuberculosis. In six cases, one of which was my own, in which nephrectomy alone was performed, the resulting condition was not satisfactory. In three empyema of the ureteric stump, and in two empyema of the stump and tuberculosis of the opposite kidney, developed, and in the sixth case there was a complete breakdown of the operation scar. In the last but one in the series nephro-ureterectomy had been performed and the patient was left with a persistent tuberculous cystitis.
Table IV is of the patients who suffered from genital tuberculosis. The occurrence of the disease during the period of most active sexual activity is seen and also the widespread nature of the tuberculous trouble. You will notice that in Cases 4, 6, and 9 tubercle bacilli were found in the urine, but no renal lesion was detected on cystoscopy and pyelography. Table V shows the distribution of the infection in the seminal tract. It will be observed that half of the cases had bilateral epididymitis, the second epididymis becoming involved within a year of the first. In three the testis was so diseased that castration was necessary, and in one bilateral castration had to be performed. Thomson-Walker stated that the second epididymis was invariably involved within a year, but in a recent series of cases reported by Barney, only 10*6% had infection of the opposite side after epididymectomy.
All these cases were examined rectally under a spinal anesthetic. In only one was there evidence of prostatic and vesicular disease; on urethroscopy this patient was seen to have prostatic abscesses opening into the urethra. The male patients in the renal series were also examined rectally and no evidence of tuberculosis of the prostate or vesicles found. The primary site in the seminal tract is one that has been contested for years. Young supports the theory of Guyon that the first lesion is in the vesicle, and he reports 50 cases of genital tuberculosis in which the prostate and vesicles were involved in all, the epididymis on one side in 14 and on both sides in 31 89 in the prostate in 50%, and in 25% of the cases, in the vesicles and epididymis.
Kraemer criticizes Simmons' findings and points out that as all these patients were submitted to autopsy they were all of necessity advanced cases, and that the multiple foci in the genital tract might as well have been produced by the original lesion as by the genital lesion. Out of 57 children suffering from tuberculous epididymitis Kantorowicz reports only two in which the prostate was involved, and Barney reports six cases of tuberculous epididymitis in infants, in five of which he could find no discernible lesion of the prostate or vesicles. Cunningham makes a most important contribution to the subject: In a series of 4,250 necropsies at the Boston City Hospital there were 35 cases of tuberculous epididymitis, and a careful examination of the prostate and vesicles was made in all these cases; in 25 the prostate, vesicles and epididymis were involved, but in 10 the epididymis alone was affected. In 1930 Lowsley and Duff could only collect from the literature one case in which the prostate alone in the seminal tract was the seat of the tuberculous lesion. The exposed position of the epididymis would make it more liable to injury than either the prostate or vesicle, and the connexion between injury and tubercle is well known. Another point one might advance in favour of the epididymis containing the initial lesion is the anatomical similarity between the seminal and the urinary tracts. The epididymis and the kidney discharge their secretions into a receptacle through a duct and in both ducts the middle portion suffers least or not at all, and removal of the kidney and epididymis has a beneficial effect on the bladder and vesicle. The results of epididymectomy on the prostate and vesicles do not bear out the theory that the primary lesion is other than in the epididymis. For instance, in 69 cases out of 113 which Barney followed up and in which the prostates were nodular and tender before epididymectomy, rectal examination showed that the vesicular and prostatic condition had either disappeared or considerably improved. Primary tuberculosis of the prostate and vesicles is almost unknown post mortem, and Bothe states that there is only one specimen of a primary tuberculosis of the prostate in the University Hospital of Pennsylvania. It appears, therefore, that the epididymis is most often the seat of the initial lesion, particularly in children.
The earliest symptom of tuberculosis of the kidney was frequency, and the next most common symptoms were burning and scalding, and haematuria. No doctor nowadays would wait for night sweats and hoarseness before sending sputum for bacteriological examination, but in the non-sanatorium cases the length of time that transpired before the condition was suspected was surprising-in one case as long as eighteen months, the patient being treated for a weak bladder following confinement. One feels that there should be wider recognition of the earlier symptoms of tuberculous kidney, and that all patients in whom bladder symptoms do not improve after a reasonable time should have a complete bacteriological and urological investigation.
The fallaciousness of relying on smears alone for the diagnosis of urinary tuberculosis is not so widely appreciated as one might suppose. In some of these patients with proved renal tuberculosis, the smears were negative-not once, but even twice and three times. On the contrary, guinea-pig inoculation and cultures were most reliable, and in 24 ouit of 26 patients with renal tuberculosis the results were positive. The two negative findings were in patients with renal occlusion where the contents of the affected kidney did not reach the bladder. Loewenstein-Jensen cultural medium was employed and positive results were obtained as early as ten days afterwards.
Cultures have distinct advantages over guinea-pig inoculation. They are cheaper and easier to perform and the period of waiting is reduced by more than a half, which is most satisfactory from the patient's standpoint as well as the surgeon's. Another advantage, of course, is that only small quantities of urine are necessary for implantation and if the inoculated guinea-pig dies of an intercurrent disease-a Ilot uncommon happening the whole process of ureteric catheterization has to be done all over again.
Positive findings by the laboratory are important, but of greater importance is the significance of these findings from the point of view of surgical intervention. It was not unknown some years ago for a nephrectomy to be performed simply because tubercle bacilli were found in the urine from that kidney, and great was the disappointment of the surgeon when after removal the kidney showed no evidence of tuberculous disease. The presence of tubercle bacilli in the water was then said to be due to their secretion by the kidney through damaged glomeruli.
In 1926 Medlar published post-mortem findings in 30 patients, who had been suffering from pulmonary tuberculosis. None of these patients had any symptom of renal tuberculosis and a casual examination of the kidneys revealed no gross evidence of tuberculous infection. However, as many as 100,000 slides of these kidneys were examined, and in 22 of the 30 patients evidence of tuberculosis was established. In ali the patients the infection was bilateral, and in 17 there was evidence that healint had taken place. The tuberculous lesions in the kidneys were in the capillaries of the glomeruli, in the capillaries between the convoluted tubules, and in the capillaries between the connecting tubules-in that order of frequency. Lesions were also found within the lumen of the tubules, but these lesions were always associated with a lesion higher up. One can, I think, infer from Medlar's work that tuberculous lesions in the kidney can and do heal, and his work also reveals the difficulty of obtaining radiographic evidence of a tuberculous lesion when that lesion is situate in the renal parenchyma.
One now turns one's mind back to 1903, when Albarran challenged anyone to show him a patient, suffering from a tuberculous kidney, cured by means other than surgery. Medlar's work and Albarran's challenge can be reconciled and one can say that parenchymatous lesions of the kidney can heal, but that lesions which involve the calyces do not, and as a corollary to this, that pyelographic evidence of destruction of the kidney is necessary to confirm the laboratory evidence before resorting to nephrectomy.
Eight patients were sent for investigation because tubercle bacilli had been found in their urine at sanatoria or at other hospitals. This group was investigated in the Guinea-pig and culurine ture negative usual way-X-ray examination, uroselectan, cystoscopy, and pyelography. Examinations were made, for tubercle bacilli, of the total and differential urines, and the urines were cultured and implanted into guinea-pigs. In all these cases, except one, the total urine was positive for tubercle bacilli, but the guinea-pig inoculation and the cultures were negative. In the one patient with a positive guinea-pig inoculation the total urine was negative. In all cases there was no evidence on pyelography of renal damage. Five of them were suffering from active tuberculosis, four pulmonary, and one spinal, and the presence of tubercle bacilli in the urine and the absence of pyelographic evidence of tuberculosis in the renal tract can only be explained on Medlar's work. It may be argued, of course, that these acid-fast bodies were not tubercle bacilli, but other organisms, such as the smegma bacillus or acid-fast saprophytes-as demonstrated by Swabacher at the recent urological congress. In a recent paper Jeck and Handley state that the smegma bacillus is only present in urines in less than half of 1%. There is also the other fact that attention was drawn to these cases by disturbance of the urinary system, as they all had dysuria and frequency. Whatever interpretation is placed on the positive findings, the important thing is that no attempt at nephrectomy was made and these patients subsequently are all being periodically examined for tubercle bacilli in the urine. The history of one case may be instructive:
F. H., a woman aged 27, suffering from active Pott's disease of the second lumbar vertebra, was sent to me from St. Luke's Hospital, Lowestoft, because she had frequency of micturition and tubercle bacilli had been found in the urine. Inve8tigation. Uroselectan:
Normal kidneys, ureters and bladder. Cystoscopy: trigone injected, orifices normal. Twenty-four hours' specimen of urine: Epithelial cells, occasional leucocytes and tubercle bacilli. Specimens from both kidneys negative for tuberculosis. Ascending pyelograms: Normal pelvic outlines. Whilst in hospital the urine was examined repeatedly and on one other occasion the urine revealed epithelial cells, leucocytes and tubercle bacilli. The patient was returned to Lowestoft for further treatment for her spine and is now free from all urinary symptoms.
Negative laboratory findings may occasionally lead to a wrong diagnosis-for example, in the condition known as renal occlusion. I use the term " renal occlusion " rather than " auto-nephrectomy." Renal occlusion is a condition in which the ureter is shut off from the bladder by obliterative ureteritis, by stricture or stone, or some extra-ureteric condition. I quote two cases showing this peculiarity E. M., aged 25, was sent to hospital with a tuberculous epididymis. Hi8tory.-Urinary trouble at age of 6 years; this cleared up at the age of 8. When aged 17 fell and hurt his right hip; this did not heal. Went to hospital; diagnosis, tuberculous hip. Apart from shortening, hip condition has done well. In April 1936 developed swelling of left epididymis : sent to sanatorium, eventually sent to me for removal of the epididymis. Patient had no frequency, no burning or scalding; no hsematuria. The epididymis was craggy and there were two sinuses in connexion with it. No tubercle bacilli found in urine either on culture or inoculation of a guinea-pig. Cystoscopy showed bladder free from cystitis, but left ureteric orifice was 1 in. behind the line of the right. No efflux from left side and ureteric catheter could not be passed. Previous uroselectan investigation had shown a normal right kidney and ureter, with no shadow on the left side, and a plain skiagram of the left kidney showed an enormous kidney tumour with calcareous deposits.
It should be said also that in the left loin there was a large palpable kidney which filled up the whole of the left side of the upper abdomen.
This was, therefore, a case of " rein mastic " with occlusion of the ureter. This patient had probably had a tuberculous kidney at the age of 6 and at the age of 8 the ureter had become occluded and the bladder symptoms abated. The kidney substance had become replaced by a mass of tuberculous caseation and he was free from all trouble until the accident to the hip at the age of 17, so that though the symptoms had cleared up, the kidney was still a source of metastatic infection. The The other case was in a girl aged 15, admitted because of incontinence. History.-At age of 2 years had had infantile paralysis; at age of 12 Pott's disease.
While in a sanatorium suffered from dysuria and hamaturia; tubercle bacilli found in urine.
After twvo years the spinal condition healed and the urinary trouble, apart from incontinence, cleared up.
This patient had an enormous left kidney mass, which showed up well on a plain skiagram.
This was therefore another case of renal occlusion with tuberculous caseation (fig. 2 ).
Cystoscopy showed the bladder to be only slightly inflamed, and no tubercle bacilli were found on smears or after inoculation. The right ureteric orifice was normal, but the left could not be seen. This kidney weighed 28 oz. after removal.
Braasch reports that out of 621 cases of tuberculous kidney at the Mayo Clinic there were 69 with renal occlusion. The term auto-nephrectomy should only be applied to a condition in which the kidney is reduced to a small caseous sclerotic mass, and in which the chances of metastatic infection are reduced to nil and surgical interference is hardly warranted. Gibson states that this occurrence only takes place in 1 % of cases. Renal occlusion as a cause of negative laboratory findings should, therefore, be borne in mind.
Uroselectan has a most favourable place as a diagnostic aid, but it should in all cases be preceded by a plain skiagram of the renal tract, as valuable information of stone and calcareous deposits can thus be obtained. Excretion urography informs reported a further case of this nature. If the patient is instructed to hold his water as long as possible after the administration of uroselectan, the photograph of the bladder indicates the bladder capacity, and irregularities in its contour point to the diseased kidney ( fig. 3 ). MacAlpine quotes von Lichtenberg as saying that the presence of tubercle bacilli in the urine and excretion urography with satisfactory blood chemistry are all the findings required. This is, in the main, true. Sufficient information about the other kidney may not, however, be forthcoming from the X-ray pictures, and an ascending pyelogram may be necessary to prove its soundness. One patient was admitted with a diagnosis of bilateral renal tuberculosis based solely on pathological findings and excretion urography. Excretion urography had shown a tuberculous left kidney; there was no shadow of the dye on the right side, and it was concluded that the right kidney was so diseased that it was functionless. On cystoscopy this patient was found to have advanced cystitis, but a ureteric catheter was easily passed into the right kidney. A specimen from this kidney was free from tubercle bacilli but a pyelogram revealed an extrarenal hydronephrosis. The result, of course, from the point of view of interference, was the same. It is conceivable, however, that a kidney free from tuberculosis, but with amyloid degeneration, may give a very poor shadow. Retrograde pyelography is the surest method at our disposal for proving the soundness of the opposite kidney. There are occasions, however, when a retrograde pyelogram is impossible on either side, owing to difficulty in finding the ureteric orifices, and one must then rely on uroselectan.
For cystoscopy a low spinal aneesthetic is always employed. The information obtained by a preliminary uroselectan is useful as it gives an indication of the bladder capacity, and no attempt is made to distend the bladder more than the outlines conveyed by the cystogram. Any effort to do so will easily produce troublesome haemorrhage. In cases of marked contraction and difficulty in obtaining a clear medium, it is wise to use an operating cystoscope. A bougie is passed first, to rule out the presence of a stricture, and the utmost gentleness is exhibited, as miliary tuberculosis is not uncommon after cystoscopy. Two deaths in this series were attributed to cystoscopy. Both patients were suffering from bilateral renal tuberculosis and the symptoms set in two days after instrumentation. These symptoms were characterized by headache, apathy and stupor, and finally coma; ocular palsies, rigidity of the neck muscles and Kernig's sign were absent. Turner reports a case of meningitis following a nephrectomy in which the symptoms are similar, and Caulk two cases following epididymectomy under local ansesthesia.
Cystoscopic findings depend on the stage of the renal lesion and the degree of secondary infection. One may find hypereemia, tuberculous ulceration, polypoid mucous membrane, and bullous oedema. The maximum intensity of the inflammation is usually around the orifice of the affected side, but in early cases the only evidence may be redness round the ureteric orifice. The classical " golf-ball " ureteric opening was only found in this series when the disease had been present for two years or more and the most common condition of the ureteric orifice was one in which the walls were rigid and inelastic and the mouth was gaping. The bladder, however, may show no evidence of the renal condition in cases of ureteric occlusion, and a diagnosis of bilateral renal involvement should not be made on cystoscopic findings alone. The two following cases will illustrate this:
A. X., a woman aged 40, admitted from another hospital with a diagnosis, made on cystoscopic examination, of bilateral renal tuberculosis. History of fourteen months' frequency with burning and scalding and hematuria. Uroselectan showed a tuberculous left kidney and a right kidney shadow (not satisfactory owing to improper preparation). Cystoscopy: Left ureteric orifice rigid, gaping, and surrounded by tubercles. Right ureteric orifice also surrounded by tubercles, but normal in appearance.
A ureteric catheter was easily passed. Specimen taken was free from tubercle bacilli, both on smears and on guinea-pig inoculation. Pyelogram normal.
The other patient in whose case a similar diagnosis had been made was found to have advanced pulmonary tuberculosis, and double epididymitis. On cystoscopic examination no ureteric orifice could be seen, the whole bladder was covered with flakes of pus, and there was much ulceration and polypoid hypertrophy. Methylene-blue, however, gave a response on the left side in five minutes, but little or nothing on the right side in thirty. This patienb was sent to a sanatorium with a view to obtaining improvement in his general condition, but he died a few weeks later, and I am indebted to Dr. Logg, Medical Superintendent of Grove Park Hospital, for the post-mortem report, which states that the right kidney was in a state of advanced tuberculosis, but that there was no evidence of tubercle on the left side.. These two cases indicate the dangers of placing too much faith on cystoscopic appearance for the diagnosis of bilateral tuberculosis.
If operation is decided upon for tuberculosis of the kidney it is important to bear in mind that it is rarely one of extreme urgency and that everything should be done to raise the patient's resistance by feeding, fresh air, and even sanatorium treatment, before submitting him to surgical intervention. These patients are not easy to handle; they require a lot of humouring, and it is advisable that they and the ward staff should be on the best of terms for some days or even weeks before operation. As in the majority of the cases there was evidence of pulmonary tuberculosis, the question of the anaesthetic was of paramount importance. In the early cases gas-andoxygen was employed but latterly cyclopropane only has been used. Cyclopropane is not a respiratory stimulant and no chest complications follow its use; breathing is very quiet during the operation and the relaxation is sufficient. The only drawback observed was a tendency to nausea and vomiting during the first twenty-four hours.
Lett, in his Bradshaw lecture, says that he has never had reason to regret doing a nephro-ureterectomy and, in my opinion too, this is the operation of choice, and was performed in 13 of my cases. The kidney is operated on first. The patient is placed in the lateral position with the ilio-costal space made as wide as possible by elevation of the kidney bridge and by lowering the head and foot of the table. I attach great importance to this and I invariably do it myself. It saves division of the last rib and it makes easier and safer the removal of the kidney. After division of the pedicle the kidney is pushed down towards the pelvic brim and the wound is sewn up, with drainage. The patient is then placed in the Trendelenburg position and a subumbilical midline incision is made. The kidney is found, delivered into the wound, and given to the assistant, who holds it vertically upwards whilst the ureter is being stripped down to the bladder. The ureter is clamped flush with the bladder and divided; the cut end is sealed with pure carbolic and is embedded. The pelvic wound is also drained. In two of my cases, already mentioned, in which the kidney was very large, it was thought unwise to do the kidney part of the operation first and a uretero-nephrectomy was accordingly performed. In another case the kidney capsule was unwittingly stripped off, laying bare the kidney, with many tubercles deposited on its surface. The kidney was delivered outside the wound, and wrapped in a towel; the subumbilical stage was proceeded with, and the ureter was freed and delivered through the loin wound.
Much stress has been laid by several writers on the importance of the removal of the perinephric fat, so as to avoid contamination of the operation field and the subsequent breakdown of the wound. The perinephric fat, I think, plays very little part in this catastrophe-and it is a catastrophe. The causes are, I believe, rupture of the kidney from rough handling, and contamination by the ureteric stump when the kidney only is removed. In none of my cases in which the kidnev and ureter were removed together did this happen. All the loin wounds healed by first intention. There were two cases, however, in which the anterior wound broke dowrn and this was owing, I feel, to improper sealing-off of the ureteric stump. Urologists who do not practise nephro-ureterectomy state that the ureteric stump can look after itself, but this series does not bear this out. Others, such as Marion, deliver the cut ureter into the lower part of the kidney incision for topical treatment. It is impossible to judge the condition of the lower third of the ureter from a loin incision. It is well known that the portions of the ureter more seriously involved are the upper and lower thirds. The removal of the ureter does not add more than fifteen minutes to the whole operation and it saves the patient the risk of a breakdown of his kidney wound, prolongation of his bladder symptoms, and the risk of a second operation for the removal of the ureteric stump, and also the danger of infection of the opposite kidney. In this series there were six cases in which the kidney alone was removed and, in all, the results were bad from the patient's standpoint. The history of one is interesting V. S., a man aged 28, had had a right nephrectomy performed eleven months before admission. The frequency remained the same (six times at night and eight times a day). The patient had three attacks of hbematuria, and much burning and scalding. Cystoscopy revealed an acute cystitis, the left ureteric orifice was injected but the pyelogram was normal and the specimen was negative for tubercle. The right ureteric orifice was not seen, but there were tubercles all round where it should be. Rectal examination was negative and the ureter could not be felt. It was decided that the bladder condition must be maintained by the ureter. Operation was performed and the ureter removed. Within a week of the operation the frequency had diminished and the patient is now perfectly well.
There is also a serious danger that, owing to the persistence of the bladder symptoms, an erroneous diagnosis of tuberculosis of the opposite kidney may be made. One patient, F. C., aged 28, had a right nephrectomy performed twelve months before admission to hospital, and she was admitted with the diagnosis of tuberculosis of the opposite kidney. The excretion urography showed a normal left kidney, and on cystoscopy it was possible to pass a ureteric catheter into the stump of the right ureter and to aspirate pure pus. At operation the ureteric stump was found to extend well up into the loin and was as thick as the index finger. The removal of the stump completely cured the patient of the bladder symptoms.
Four other cases in which nephrectomy alone had been performed elsewhere were admitted. In one there was a complete breakdown of the loin incision, three months after the operation. Another had multiple sinuses in the loin, which had lasted for six months. A third and fourth had tuberculosis of the other kidney and of the bladder, and both had dilated and distended ureteric stumps ( fig. 4) .
Another advantage in performing nephro-ureterectomy is that the vas deferens, if it has to be removed, can be followed from the internal abdominal ring to the seminal vesicle.
The exaggerated lateral position of the patient may be dangerous in cases of active Pott's disease involving the dorso-lumbar region. In one patient this complication was present, but no ill-results followed placing her in an antero-lateral position and making an oblique incision rather far forward. When there is kyphosis and marked collapse of vertebrae, the ilio-costal space may be said hardly to exist and a thoracolaparotomy, as devised by Bernard Fey, is worth employing.
A condition which is almost as trying to the surgeon as to the patient is the treatment of tuberculous cystitis when bilateral renal tuberculosis exists, or other conditions render operation on the kidney impossible. Diathermy was most successful in one case in which there was ulceration and hypertrophy of the mucous membrane, and in four other cases the treatment suggested by Greenberg and Brodny has been followed out. Pure methylene-blue, in 2-gr. pills, was given three times a day for three weeks and then stopped for one week as there was a tendency to diarrhoea; twice a week the bladder was washed out with distilled water and 1% methylene-blue was instilled, the patient being instructed to hold it as long as possible. The urine was made strongly alkaline, and the treatment supplemented by sunlight and infra-red rays to the hypogastrium. Methylene-blue is a weak germicide and is said to act particularly on B. coli, staphylococci, and streptococci; some authors state that it also has a selective action on nerve-endings and tuberculous lesions. Actually, on cystoscopy in these cases one can see the tuberculous ulcer coloured blue and the remainder of the bladder unstained. The frequency was reduced by over 50% in the patients so treated. I have no experience of other methods, such as injections of 60i/ carbolic, recommended by Rovsing, or of chloride of mercury.
recommended by Guyon, or of Holland's method of giving potassium iodide internallv and injecting calomel emulsion in oil into the bladder. It is well known that in renal occlusion or auto-nephrectomy the bladder symptoms tend to abate, and an important suggestion has been made by Pefia that diathermy to the ureteric orifice on the worse side might be useful.
In performing epididymectomy every effort should be made to preserve the testicle, especially in young people, and small abscesses in the testicle should be curetted rather than castration resorted to. Castration is, of course, necessary when the testicle is severely involved. In the presence of sinuses there is great danger of contamination of the wound and A. B. Cecil's extrusion operation is worth employing. The sinuses are treated with pure carbolic and a circular incision is made round them.
The incision is deepened and the tunica opened. The epididymis is then separated from the testicle and a pair of forceps pushed up to the external abdominal ring. The forceps are cut down upon, the vas deferens is found, and as much of it as possible is pulled through from the pelvis. It is clamped, sealed, and divided, and the distal end is delivered through the scrotal wound. Barney advises removal also of the tunica if it shows signs of disease. Ligature of the opposite vas or epididymectomy on the opposite side are drastic measures and not in keeping with the hypothesis already suggested, i.e. that epididymal infection is, as a rule, blood-borne. Bumpus and Thompson report 68 cases of genital tuberculosis and in only one was there seminalvesicle disease. In 16 the opposite epididymis was also infected, but the seminal vesicle on that side was clear. It is a severe lowering of the patient's morale to make sterility a part of his treatment and although it is stated that 85% of these patients have azoospermia, still Bumpus and Thompson reported six cases of unilateral tuberculosis in which paternity occurred and one of a patient with bilateral tuberculous epididymis who subsequently became the father of two children. Young's operation is both severe and unnecessary, and Braasch states that the late mortality after this operation was greater than if the cases had been left alone. The operative mortality in nephrectomy is not more than 2%. In this series of three nephrectomies and 13 nephro-ureterectomies there was one death due to secondary haemorrhage from the deep epigastric vessels. The remote results, however, tell another story. Wildbolz states that only 60%, and Barney that only 65%, are well in five years. Owing to the danger of genital involvement the prognosis is much worse in men. Westerborn states that only 40% of men are well in five years whereas 72% of women are well. Persson analysed the cause of deaths and found that 44% died from tuberculosis of the other kidney, 35.5% from tuberculosis of the lungs, and 13.3% from miliary tuberculosis. That is, a total of 93% of the deaths were due to tuberculosis.
The poor results are in great measure due to insufficient building-up of the patient's resistance after operation. He is very reluctant to undergo prolonged sanatorium treatment, especially if he has already been in a sanatorium for other forms of tuberculosis. The reluctance is due to two factors: (1) The dislike of being away from family and home, and (2) the fear of unemployment. Few employers are willing to engage a man with a tuberculous history, and patients, unless they are financially independent, cannot help being worried by this fact. The present tuberculosis scheme has done a good deal in the way of free treatment, but there seems to be a need for more settlements, such as Papworth, where the patient and his family can live in good hygienic surroundings, where the working conditions are adapted to suit his disability and where, notwithstanding this disability, he is still paid an adequate wage. No doubt the economic side of the question plays an important part in the bad results. Lett states that 80% of the well-to-do recover completely, whereas only .55% to 60% of the hospital class do so.
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Discussion.-Mr. F. E. FEILDEN: It is thought by many that a healed tuberculous focus in the kidney does not exist. This may be true. Nevertheless, eight years ago I had a patient, aged 22, who, on investigation, was found to have a definitely diseased left kidney and a grossly diseased right kidney, together with a moderate amount of bladder ulceration. Her life was a misery on account of pain and nocturnal frequency. Her weight had decreased to about 6 stones. I decided to perform right nephrectomy. WVhen I saw the patient six months ago, she looked very fit, had no nocturnal frequency and had put on more than 3 stones in weight. All I had hoped for in operating was to give some tenmporary relief. I think the satisfactory result in this case is due, to a great extent, to the prolonged and careful post-operative treatment.
When the local manifestation has been removed, the importance of treating the general infection cannot be too greatly stressed. The ideal in cases of renal tuberculosis is at least six months' strict sanatorium treatment after nephrectomy.
Mr. H. P. WINSBURY-WVHITE: Mr. Carver has raised a number of practical points in his interesting paper. One of the most striking facts about the complaint is the way in which the infection tends to wander casually from the genital to the urinary system and vice-versa.
Caulk, of St. Louis, gave 755% as the proportion of cases of renal tuberculosis which ultimately became involved with a genital infection. It is very difficult to fit the knowledge of these facts in with the theory that the spread which takes place within these systems does so by way of the blood-streaml. The explanation is, more likely, that there are easy pathwvays connecting the various parts of the genital and urinary tracts, along which the infection slowly travels.
Take, for example, tuberculous epididymitis. In my experience it is unusual, in cases of this condition, not to find evidence of prostatic infection. It is true that this cannot always be proved tuberculous, but in such circumstances there is high probability that it is so. Moreover why should the tuberculous process spread differently from other formiis of infection ? Personally I regard non-tuberculous epididymitis as secondary to a prostatic infection, and I have no recollection of any case of epididyiiiitis which did not also yield evidence of infection in the prostate. Again, there is often a reason why this prostatic infection should attract no attention, since it is often present without producing any disturbance of milicturition.
Still further, if one relies on digital examination of the prostate for proof of a tuberculous infection, such a fault in technique may be responsible for an entirely vrong conclusion.
Consider a case of tuberculous epididymnis on one side, characteristic to palpation, with an apparently healthy epididynmis on the other side, but with definite nodules palpable on the portion of the vas deferens adjacent to the healthy epididymis. How can such a finding be explained on grounds other that than the infection has made its way along the vas deferens and most likely in the outer coat?
With regard to closed renal tuberculosis, I have a vivid recollection of a post-mortemii case of a man who had been killed in the street while in apparently excellent health. The left ireteric orifice was found to be sealed-off completely-the epithelium having grown right across it-and represented on the vesical mucosa only by a dimple. The kidney was enlarged by a tuberculous cold abscess while the lumen of the ureter was completely sealed off by organized granulation tissue.
A closed condition on one side and an early infection demonstrated by intravenous urography on the other, is, in my experience, a complete justification for nephrectomy of the functionless kidney. The result in the case of a youth of 19 on whom I carried this out, convinced me of this. Nephro-ureterectomy was performed and the ureter was found to be completely occluded by caseous material. Similarly I would say that there are other bilateral cases where the disease is very advanced on one side, which is not closed, and early on the other where nephrectomy of the worse kidney is of great relief to the patient particularly with regard to bladder irritability. Such a decision can only be made as a result of intravenous pyelography. The instrumental procedure is, as a rule, highly undesirable in cases of renal tuberculosis, whereas the intravenous method is usually very satisfactory in renal tuberculosis because the subjects are often young adults, and the renal function is therefore usually excellent in at least one kidney. Often the typical picture is that of one kidney showing excavations and poor function, while the other shows perfect function, no excavations, and apparently no other deformities. In the latter circumstances the picture of the good kidney should be examined closely, for sometimes careful inspection shows that a whole, or part of, a group of minor calyces does not appear. This is likely to mean that a caseating process is going on and has not yet broken down. I do not, of course, suggest that pyelography is the sole determining factor in the diagnostic investigation. Ureteric catheterization must never be omitted. It is when this has been carried out and the disease has been definitely established on one side, while on the other, suspicion is roused by the presence of pus cells, and perhaps also of B. coli, tubercle bacilli not being found, that the pyelographic appearances may not be without significance. In such a case delay in carrying out nephrectomy is called for, so that perhaps in a few months, a further investigation can be made.
Mr. Carver referred to meningitis following nephrectomy. There was such a termination in one of my cases.
The problem of advising a tuberculous subject who is in doubt as to whether he should venture upon parenthood is a difficult one. I can only say that I once had a patient with renal and genital tuberculosis who entered upon this responsibility with apparent success, as he became father of a child who several years after, so far as my knowledge went, showed no evidence of tuberculosis.
Mr. HUGH LETT said that a patient with closed renal tuberculosis could not be regarded as cured, for an important focus remained whence the disease might spread to other parts of the body. Perinephric abscesses were not unknown and communication with the bladder might be re-established and the symptoms return even after the lapse of years. He considered that-with few exceptions-nephrectomy should be performed in every case, provided that the opposite kidney was healthy and there was no contra-indication to operation.
Sanatorium or similar treatment before as well as after nephrectomy was essential for certain patients. He agreed as to the dangers of immediate operation in early cases.
Mr. C. ALEX. WELLS: I agree entirely that in the early stages of renal tuberculosis the infection is often bilateral, although the development of an established lesion may take place on one side only. For the rest I will confine myself to the question of tuberculous epididymitis, on which this has some bearing.
We know from common experience that septic infection may spread along the lumen of the vas. Division of the vas in prostatic cases will prevent epididymitis occurring after operation and pus may sometimes be seen exuding from the cut end if it is left attached to the skin. On occasions when the vas is cut, urine may be seen escaping from it. From these observations it is clear that such infections spread along the lumen of the vas. It seems only logical to suppose that tuberculous infection spreads by the same route.
Given an established case of renal tuberculosis in which epididymitis develops, the only rational conclusion is that this is secondary to the kidney lesion. The fact that the opposite epididymis is liable to become infected also, again suggests a spread along the lumen. The further fact that division of the opposite vas will prevent epididymitis on the opposite side seems to dispose of any lingering doubt on this point. In such a case there is no necessity to invoke the theory of spread by the blood-stream. Why invoke it in other cases ? The pathological process applicable to the one must surely be applicable to the other.
The difficulty has arisen from the occurrence of epididymitis in patients in whom no surgical lesion is demonstrable in the kidney. The work of Medlar, Band, and others, has proved conclusively that tubercie bacilli may come through a kidney without that kidney subsequently developing a destructive surgical lesion. The lesion is microscopic and heals. This new knowledge surely explains the origin of the infection in those cases which hitherto have been supposed to be blood-borne.
Recently I have gone over the available evidence in connexion with this condition and I hope shortly to publish the text of a paper elsewhere. I feel strongly that the urinary origin of tuberculous epididymitis is the true origin and that, on this account, every case should be investigated thoroughly and repeatedly, in order that the renal lesion, if it becomes a case for surgery, should be recognized and treated as early as possible.
